**************** 


*■  fe^K 


Disclosure  to  Promote  the  Right  To  Information 

Whereas  the  Parliament  of  India  has  set  out  to  provide  a  practical  regime  of  right  to 
information  for  citizens  to  secure  access  to  information  under  the  control  of  public  authorities, 
in  order  to  promote  transparency  and  accountability  in  the  working  of  every  public  authority, 
and  whereas  the  attached  publication  of  the  Bureau  of  Indian  Standards  is  of  particular  interest 
to  the  public,  particularly  disadvantaged  communities  and  those  engaged  in  the  pursuit  of 
education  and  knowledge,  the  attached  public  safety  standard  is  made  available  to  promote  the 
timely  dissemination  of  this  information  in  an  accurate  manner  to  the  public. 


Mazdoor  Kisan  Shakti  Sangathan 
"The  Right  to  Information,  The  Right  to  Live" 


IS  3336  (1965):  Shark  Liver  Oil  for  Veterinary  Use  [FAD  12: 
Fish  and  Fisheries  Products] 


Jawaharlal  Nehru 
'Step  Out  From  the  Old  to  the  New' 


■K^y  / 1  juaaaws^fea  rs^^TTF^ 


2*S<  W I  *>S*V2^NK^ 


^frcvvv^ 


Satyanarayan  Gangaram  Pitroda 
Invent  a  New  India  Using  Knowledge 


Bhartrhari — Nitisatakam 
"Knowledge  is  such  a  treasure  which  cannot  be  stolen" 


.^^_ 


• 


BLANK  PAGE 


*rt*2V^ 


PROTECTED  BY  COPYRIGHT 


Indian  Standard 


IS:  3336-  1965 

(  Reaffirmed  2000 ) 


SPECIFICATION  FOR 

SHARK  LIVER  OIL  FOR 

VETERINARY  USE 


LDC  065-21+ 


®  Copyright  1966  f>v 

INDIAN    STANDARD^    INSTITUTION 

MANAK  iulA\AN.  'I  ILMiADUR  SHAH  ZAFAH    MAAG 

Mivv  DELHI  1 

Crd 

J- 


]'.'f,r, 


IS:  3336  -1965 

Indian  Standard 

SPECIFICATION  FOR 

SHARK  LIVER  OIL  FOR 

VETERINARY  USE 

Fish  and  Fisheries  Products  Sectional  Committee,  AFDC  27 

Chairman  Representing 

Dr  A.  N.  Bose  Central      Institute      of      Fisheries      Technology, 

Ernakulam 

Members 

Dr  V.  Krishna  Pillai  (Alternate  to 
Dr  A.  N.  Bose) 
Shri  M.  P.  Alexander  The  Marine  Products  Export  Promotion  Council, 

Ernakulam 
Shri  M.  P.  Haran  (Alternate) 
Shri  S.  K.  Amin  The    South    Kanara    District    Co-operative    Fish 

Marketing  Federation  Ltd,  Mangalore 
Shri  S.  M.  Arsiwala  Directorate      of      Fisheries,       Government        of 

Maharashtra 
Shri  V.  G.  Marathe  (Alternate) 
Shri  R.  K.  Balbir  The    State    Trading    Corporation    of    India    Ltd, 

New  Delhi 
Shri  S.  C.  Guha  (Alternate) 
Shri  E.  Bhaskaran  Travancore-Cochin     Prawn     Curers'    Co-operative 

Marketing  Society  Ltd,  Cochin 
Shri  P.  K.  Dewar  (Alternate) 
Chairman  Technical  Standardization  Committee  (Foodstuffs), 

Ministry   of  Food   &   Agriculture 
Secretary  (Alternate) 
Shri  M.  P.  Devasundaram  Ministry  of  Food   &  Agriculture  (Department  of 

Food) 
Shri  Y.  M.  Elias  Indo-Marine      Agencies     (Kerala)     Private     Ltd, 

Cochin 
Col  A.  G.  Fernandes  Quartermaster-  General's    Branch,    Army    Head- 

quarters 
Lt-Col  N.  G.  C.  Iengar  (^Alternate) 
Shri  John  P.  George  Island  Sea  Foods  Private  Ltd,  Cochin 

Dr  N.  L.  Lahirv  Central    Food    Technological    Research    Institute 

(CSIR),  Mysore 
Shri  C.  I.  R.  Machado  Tirunelveli      District      Fishermen      Co-operative 

Federation  Ltd,  Tuticorin 

(Continued  on  page  2) 

INDIAN  STANDARDS  INSTITUTION 

MANAK    BHAVAN,   9   BAHADUR    SHAH   ZAFAR  MARG 

NEW   DELHI    1 


IS:  3336 -1965 


(Continued  from  page  1) 

Members 
Shri  R.  K.  Mehra 


Representing 


The      Gujarat     Fisheries     Central     Co-operative 
Association    Ltd,    Ahmedabad 
Shri  C.  K.  Babu  Naidu  Malabar  Fisheries  Company,    Chaliyam 

.Shri  J.  S.  Dayanandan  (Alternate) 
Shri  R.  Madhavan  Nayar  Cochin  Company  Private  Ltd,  Ernakulam 

Dr  M.  V.  Rajagopal  International    Fisheries    Ltd,    Bombay 

Shri  B.  S.  Dalal  (Alternate) 


Dr  Y.  K.  Subrahmanyam 

Shri  P.  H.  Ramanathan, 
Assistant  Director  (Agri  & 
Food) 


Central  Committee  for  Food  Standards  (Ministry 

of    Health) 
Director,    ISI    (Ex-officio    Member) 


Secretary 


Shri  G.  S.  Vilkhu 
Extra  Assistant  Director  (Agri  &  Food),  ISI 

Fish  Oils  Subcommittee,  AFDC  27 : 4 

Convener  ( 

Shri  S.  M.  Arsiwala 


Members 

Shri  H.  S.  Gurudas 

Shri  R.  Srinivasan 
Shri  U.  Sunder  Kini 

Dr  S.  K.  Talapatra 


Directorate       of 
Maharashtra 


Fisheries,       Government       of 


Animal  Feeds  Sectional  Committee  (AFDC  15), 
ISI 

Fisheries  Department,  Government  of  Madras 

Directorate   of   Industries   &   Commerce,   Govern- 
ment of  Kerala 

Animal   Feeds   Sectional  Committee    (AFDC    15), 
ISI 


IS:  3336 -1965 

Indian  Standard  . 

SPECIFICATION  FOR 

SHARK  LIVER  OIL  FOR 

VETERINARY  USE 

0.    FOREWORD 

0.1  This  Indian  Standard  was  adopted  by  the  Indian  Standards  Institution 
on  2  November  1965,  after  the  draft  finalized  by  the  Fish  and  Fisheries 
Products  Sectional  Committee  had  been  approved  by  the  Agricultural 
and  Food  Products  Division  Council. 

0.2  The  increasing  awareness  of  the  importance  of  adopting  scientific 
methods  in  poultry  and  livestock  management  in  India  has  promoted  the 
development  of  better  feeds  for  poultry  and  cattle.  The  administration 
of  vitamins  to  livestock  has  become  a  regular  practice  which  holds  a  promise 
of  further  expansion.  Shark  liver  oil  is  the  most  important  source  of 
natural  vitamin  A  in  India.  The  production  of  shark  liver  oil  has  now 
established  itself  as  an  important  industry  which  caters  to  the  increasing 
needs  of  vitamin  A  in  animal  nutrition.  As  shark  liver  oil  is  deficient  in 
vitamin  D,  it  may  be  fortified  with  synthetic  vitamin  D  which  is  oil  soluble. 
With  the  formulation  of  this  Indian  Standard,  it  is  expected  that  shark 
liver  oil  for  veterinary  use  fortified  with  vitamin  D  and  of  a  uniform  quality 
would  be  available. 

0.3  In  the  manufacture  of  shark  liver  oil  for  veterinary  use,  fresh  or  pre- 
served shark  liver  is  minced  and  cooked  with  the  help  of  steam  or  hot 
water.  The  oil  thus  liberated  is  separated  from  the  tissue  matter  and 
desiccated.  On  filtration  or  centrifugation  it  is  diluted  with  an  edible 
vegetable  oil,  if  necessary,  and  fortified  with  synthetic  vitamin  D2  or 
vitamin  D3  as  required. 

0.4  While  formulating  this  standard,  due  consideration  has  been  given 
to  the  specifications  laid  down  for  shark  liver  oil,  dilute  shark  liver  oil  and 
shark  liver  oil  with  vitamin  D,  in  the  Pharmacopoeia  of  India  (1955), 
First  Edition. 

0.5  For  the  purpose  of  deciding  whether  a  particular  requirement  of  this 
standard  is  complied  with,  the  final  value,  observed  or  calculated,  expres- 
sing the  result  of  a  test  or  analysis,  shall  be  rounded  off  in  accordance  with 
IS:  2-1960*.  The  number  of  significant  places  retained  in  the  rounded  off 
.value  should  be  the  same  as  that  of  the  specified  value  in*this  standard. 

♦Rules  for  rounding  off  numerical  values  (revised). 
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1.  SCOPE 

1.1  This  standard  prescribes  the  requirements  and  the  methods  of  test 
for  shark  liver  oil  for  veterinary  use  fortified  with  vitamin  D. 

1.1.1  This  standard  does  not  cover  shark  liver  oil  meant  for  human 
consumption. 

2.  TERMINOLOGY 

2.0  For  the  purpose  of  this  standard,  the  following  definitions  shall  apply. 

2.1  Acid  Value  —  The  number  of  milligrams  of  potassium  hydroxide 
.required  to  neutralize  the  free  fatty  acid  present  in  one  gram  of  oil  under 

the  prescribed   conditions. 

2.2  Iodine  Value  (Wijs)  — The  number  of  grams  of  iodine  absorbed  per 
100  grams  of  the  oil,  when  determined  by  using  Wijs  solution. 

2.3  Saponification  Value  —  The  number  of  milligrams  of  potassium 
hydroxide  required  to  saponify  completely  one  gram  of  the  oil. 

2.4  Unsaponifiable  Matter  — The  fraction  of  substances  in  the  oil 
which  is  not  saponified  by  caustic  alkalli,  but  is  soluble  in  ordinary  fat 
solvents. 


3.  TYPES 

3.1  The'  shark  liver  oil  for  veterinary  use  shall  be  of  two  types,  namely, 
Shark  Liver  Oil  (D2)  for  Veterinary  Use,  and  Shark  Liver  Oil  (D3)  for 
Veterinary  Use. 

4.  REQUIREMENTS 

4.1  Preparation  —  The  material  shall  be  obtained  from  fresh  or  preserv- 
ed shark  livers.  The  oil  may  be  diluted  by  using  refined  groundnut  or 
cottonseed  oil. 

4.1.1  The  synthetic  vitamin  D2  or  vitamin  D3  used  for  fortification  shall 
conform  to  Indian  Pharmaropceia  grades. 

4.2  Description  —  The  material  shall  be  of  pale  yellow  to  brownish 
yellow  colour,  clear,  and  the  odour  shall  be  characteristically  fishy  but  not 
rancid. 

4.3  Preservatives  —  No  preservatives  other  than  suitable  oil  soluble 
anti-oxidants  shall  be  used. 


Requirement 

Method  of  Test 
(Ref  to  Appendix) 

(3) 

(4) 

150  to  200 

90  to  150 

3-0 

7-0 

A 
B 
C 
D 

1  000  to  6  000 
100  to  600 

E 

See  Note 
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4.4  Solubility  —  The  material  shall  be  slightly  soluble  in  alcohol  and 

■  miscible  with  ether,  chloroform  and  light  petroleum.  ' 

4.5  The  material  shall  also  comply  with  the  requirements  given  in  Table  1. 


TABLE  1     REQUIREMENTS  OF  SHARK  LIVER  OIL  FOR 
VETERINARY  USE 

Sl  Characteristic 

No. 

(1)  (2) 

i)  Saponification  value 

ii)  Iodine  value  (Wijs) 

iii)  Acid  value,  Max 

iv)  Unsaponifiable   matter,  percent   by 
weight,  Max 

v)  Vitamin  A,  lU/gram 

vi)  Vitamin  D2>  or  vitamin  D3,  IU/gram 

Note  —  As  there  is  no  suitable  and  easily  workable  method  for  determining 
vitamin  D  content  of  a  product  like  shark  liver  oil  for  veterinary  use,  the  manufacturers 
would  be  required  to  maintain  a  record  showing  the  quantity  of  vitamin  T>  added  to 
each  batch.  For  this  purpose,  the  vitamin  D  content  of  the  shark  liver  oil  for  veteri- 
nary ,use  may  be  calculated  on  the  basis  of  the  value  of  the  vitamin  D  content  as 
declared  by  the  manufacturer  of  the  vitamin  D  preparation  used  for  vitaminization. 


5.  PACKING 

5.1  The  material  shall  be  packed  in  well-filled,  well-closed  amber  coloured 
glass  bottles,  tins,  galvanized  steel  drums  or  steel  barrels. 

6.  MARKING 

6.1  Each  container  shall  be  clearly  marked  with  the  following  particulars : 

a)  Name  of  the  product  with  brand  name,  if  any ; 

b)  Vitamin  A,  IU/g; 

c)  Vitamin  D2  or  vitamin  D3,  IU/g; 

d)  Name  and  address  of  the  manufacturer ; 

e)  Batch  number  and  date  of  manufacture ;  and 

f)  Quantity  in  litres. 

6.1.1  Each  container  may  also  be  marked  with  the  ISI  Certification 
Mark. 

Note  —  The  use  of  the  ISI  Certification  Mark  is  governed  by  the  provisions 
of  the  Indian   Standards  Institution   (Certification  Marks)  Act,  and  the  Rules 
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and  Regulations  made  thereunder.  Presence  of  this  mark  on  products  covered 
by  an  Indian  Standard  conveys  the  assurance  that  they  have  been  produced 
to  comply  with  the  requirements  of  that  standard,  under  a  well-defined  system  of 
inspection,  testing  and  quality  control  during  production.  This  system,  which 
is  devised  and  supervised  by  ISI  and  operated  by  the  producer,  has  the  further 
safeguard  that  the  products  as  actually  marketed  are  continuously  checked  by 
ISI  for  conformity  to  the  standard.  Details  of  conditions,  under  which  a  licence 
for  the  use  of  the  ISI  Certification  Mark  may  be  granted  to  manufacturers  or 
processors,  may  be  obtained  from  the  Indian  Standards  Institution. 


7.  SAMPLING 

7.1  Representative  samples  of  the  material  shall  be  drawn  by  the  method 
prescribed  in  Appendix  F. 

8.  TESTS 

8.1  Tests  shall  be  carried  out  as  prescribed  in  the  relevant  appendices. 
Reference. to  the  relevant  appendices  is  given  in  col  4  of  Table  1. 

8.2  Quality  of  Reagents  —  Unless  specified  otherwise,  pure  chemicals 
and  distilled  water  (see  IS :  1070-1960*)  shall  be  used  in  tests. 

Note  —  '  Pure  chemicals  '  shall  mean  chemicals  that  do  not  contain  impurities 
which  affect  the  results  of  analysis. 


APPENDIX    A 

[Table  1,  Item  (i)] 

DETERMINATION  OF  SAPONIFICATION  VALUE 

A-l.  METHOD 

A-l.l  The  material  is  saponified  by  refluxing  with  a  known  excess  of 
alcoholic  potassium  hydroxide  solution.  The  alkali  consumed  for  saponi- 
fication is  determined  by  titrating  the  excess  alkali  with  standard  hydro- 
chloric  acid. 

A-2.  APPARATUS 

A-2.1  Conical  Flasks  —  250  to  300  ml  capacity. 


♦Specification  for  water,  distilled  quality  (revised). 
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A-2.2  Reflux  Condenser  —  any  efficient  reflux  condenser,  at  least  65  cm 

long. 

A-2,3  Water-Bath  or  Electric  Hot-Plate  with  Rheostat  Control 

A-3.  REAGENTS 

A-3.1  Alcoholic  Potassium  Hydroxide  Solution  — Dissolve  35  to  40  g 

of   potassium   hydroxide  in  20  ml  of  distilled  water,  and  addt  sufficient 
aldehyde-free  rectified  spirit  (conforming  to  IS:  323-1959*),  to'make  up  . 
to  1  000  ml.     Allow  to  stand  overnight,  decant  the  clear  liquid  and  keep 
in  a  bottle  closed  tight  with  a  cork  or  rubber  stopper. 

A-3.2  Aldehyde- Free  Rectified  Spirit  —  prepared  according  to  either 
of  the  two  methods  given  in  A-3.2. 1  and  A-3.2 .2. 

A-3.2. 1  Method  I  —  Redistil  rectified  spirit  (conforming  to  IS: 323- 
1959*)  over  solid  caustic  soda  or  caustic  potash;  add  2  to  3  g  of  metapheny- 
lenediamine  hydrochloride  per  litre  of  rectified  spirit,  digest  at  ordinary 
temperature  for  several  days  or  under  a  reflux  condenser  on  a  steam-bath  for 
several  hours  and  distil  slowly,  rejecting  the  first  100  ml  and  the  last  200 
ml  of  the  distillate. 

A-3.2.2  Method  II  —  Reflux  1-2  litres  of  rectified  spirit  (conforming 
to  IS :  323-1959*)  for  30  minutes  in  a  round-bottom  flask  with  10  g  of  caustic 
potash  and  6  g  of  granulated  aluminium  (or  aluminium  foil).  E)istil  and 
collect  one  litre  after  discarding  the  first  50  ml. 

A-3.3  Phenolphthalein  Indicator  Solution  —  Dissolve  1-0  g  of  phenol- 
phthalein  in  100  ml  of  rectified  spirit  (conforming  to  IS  :  323-1959*). 

A-3.4  Standard  Hydrochloric  Acid  —  approximately  0-5  N. 

A-4.  PROCEDURE 

A-4.1  Mix  the  sample  thoroughly,  and  weigh  accurately  by  difference 
about  1-5  to  2*0  g  of  the  sample  in  a  conical  flask,  Add*25  ml  of  the  al- 
coholic potassium  hydroxide  solution  and  connect  the  reflux  air  condenser 
to  the  flask.  Heat  the  flask  on  a  water-bath  or  an  electric  hot-plate  for 
not  more  than  one  hour.  Boil  gently  but  steadily  until  the  sample  is 
completely  saponified  as  indicated  by  the  absence  of  any  oil  matter  and  the 
appearance  of  clear  solution.  After  the  flask  and  condenser  have  cooled 
somewhat,  wash  down  the  inside  of  the  condenser  with  about  10  ml  of  hot 
ethyl  alcohol  neutral  to  phenolphthalein.  Add  about  one  millilitre  of 
phenolphthalein  indicator  solution,  and  titrate  with  standard  hydrochloric 
acid.     Prepare  and  conduct  a  blank  determination  at  the  same  time. 

*  Specification  for  rectified  spirit  {revised). 


IS:  3336 -1965 

A-5.  CALCULATION 

A-5.1  Saponification   value  =  —^ — - —  ' 

where 

B  =  volume   in   ml  of  standard  hydrochloric  acid  required 

for  the  blank, 
S  =  volume   in   ml  of  standard  hydrochloric  acid  required 

for  the  s  mple, 
N  =  normality    of    the     standard     hydrochloric    acid,    and 
W  =  weight  in    g  of  the  material  taken  for  the  test. 


APPENDIX    B 

[Table  1,  Item  (ii)] 

DETERMINATION  OF  IODINE  VALUE;  (WIJS) 

B-l.  METHOD  v 

B-l.l  The  material  is  treated  in  carbon-tetrachloride  medium,  with  a 
known  excess  of  iodine  monochloride  solution  in  glacial  acetic  acid  (Wijs 
solution).  The  excess  of  iodine  monochloride  is  treated  with  potassium 
.iodide  and  the  liberated  iodine  estimated  by  titration  with  sodium  thio- 
sulphate   solution. 

B-2.  REAGENTS 

B-2.1  Potassium  Dichromate  —  conforming  to  IS :  250-1964*. 

B-2.2  Concentrated  Hydrochloric  Acid  —  conforming  to  IS:  265-1962f. 

B-2.3  Potassium  Iodide  Solution  —  Prepare  a  fresh  solution  by  dis- 
solving 10  g  of  potassium  iodide  free  from  potassium  iodate,  in  90  ml  of 

water. 

B-2.4  Starch  Solution  —  Triturate  5  g  of  starch  and  0-01  g  of  mercuric 
iodide  with  30  ml  of  cold  water  and  slowly  pour  it  with  stirring  into  one 
litre  of  boiling  water.  Boil  for  three  minutes.  Allow  to  cool  and  decant 
off  the  supernatant-  clear  liquid. 

♦Specification  for  potassium  bichromate,  technical  and  analytical  reagent  (revised), 
f Specification  for  hydrochloric  acid   (revised). 
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B-2.5  Standard  Sodium  Thiosulphate  Solution  —  approximately 
04  N.  Dissolve  approximately  24-8  g  of  sodium  thiosulphate  crystals 
fNa2S203,  5H20)  in  water  which  has  been  well  boiled  to  free  it  from  carbon 
dioxide  and  make  up  to  1  000  ml.  Store  the  solution  in  a  cool  place  in  a 
dark-coloured  stock  bottle  with  a  guard-tube  filled  with  soda  lime.  After 
storing  the  solution  for  about  two  weeks,  filter,  if  necessary,  and  standard- 
ize it  as  prescribed  under  B-2.5.1. 

B-2.5. 1  Weigh  accurately  about  5-0  g  of  finely  ground  potassium  di- 
chromate  which  has  been  previously  dried  to  a  constant  weight  at  105°zb 
2°C  into  a  clean  one-litre  volumetric  flask.  Dissolve  in  water,  make  up  to 
the  mark;  shake  thoroughly  and  keep  the  solution  in  a  cool  dark  place. 
For  standardization  of  sodium  thiosulphate,  pipette  25  ml  of  this  solution 
into  a  clean  glass  stoppered  250-ml  conical  flask  or  bottle.  Add  5  ml  of 
concentrated  hydrochloric  acid  and  15  ml  of  a  10-percent  potassium  iodide 
solution.  Allow  to  stand  in  the  dark  for  5  minutes  and  titrate  the  mixture 
with  the  solution  of  sodium  thiosulphate,  using  starch  solution  as  an  internal 
indicator  towards  the  end.  The  end  point  is  taken  when  the  blue  colour 
changes  to  green.  Calculate  the  normality  of  the  sodium  thiosulphate 
solution  as  follows: 

49-03  V 

where 

N  =  normality  of  the  sodium  thiosulphate  solution, 

W  =  weight  in  g  of  the  potassium  dichromate,  and 

V  =  volume  in  ml  of  sodium  thiosulphate  solution  required 
for  the  titration. 

B-2.6  Iodine   Crystals  —  re-sublimed. 

B-2.7  Acetic  Acid  —  glacial,  99  percent,  having  a  melting  point  of  14-8°C 
and  free  from  reducing  impurities.  Determine  the  melting  point  cf  the 
acetic  acid  and  test  it  for  reducing  impurities  as  follows : 

a)  Determination  of  melting  point  —  Take  a  15-cm  long  test-tube  and' 
fill  it  to  about  two-thirds  with  the  acetic  acid.  Insert  into  the  acid 
a  thermometer  through  a  cork  stopper  fitting  the  test-tube.  The 
amount  of  acid  should  be  at  least  double  the  quantity  required  to 
cover  the  bulb  of  the  thermometer  when  the  bottom  of  the  latter 
is  12  mm  from  the  bottom  of  the  test-tube.  Suspend  this  tube 
within  a  larger  test-tube  through  a  cork.  Cool  the  acid  by  im- 
mersing the  assembly  in  ice  water  until  the  temperature  is  10°C, 
then  withdraw  the  assembly  from  the  ice  water  and  stir  the  acid 
rather  vigorously  for  a  few  moments,  thus  causing  the  super-cooled 
liquid  to  crystallize  partially.  Take  thermometer  readings  every 
15  seconds  and  consider  as  the  true  melting  point  that  temper- 
ature at  which  the  reading  remains  constant  for  at  least  2  minutes. 
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b)  Test  for  reducing  impurities  {potassium  permanganate  test)  —  Dilute 
2  ml  of  the  acetic  acid  with  10  ml  of  water  and  add  2  drops  of  0-1  N 
potassium  permanganate  solution  and  maintain  at  27°±2°C.  The 
test  shall  be  taken  as  having  been  satisfied  if  the  pink  colour  is  not 
discharged  at  the  end  of  two  hours. 

B-2.8  Chlorine  Gas  —  dry. 

B-2.9  Iodine  Trichloride  (IG13) 

B-2.10  Iodine  Monochloride  (IG1)  —  98  percent,  chemically  pure. 

B-2.11  Wijs  Iodine  Monochloride  Solution  —  Prepare  this  solution 
by  one  of  the  following  three  methods,  and  store  in  a  glass-stoppered 
bottle  in  a  cool  place,  protected  from  light:, 

a)  Dissolve  13  g  of  iodine  in  one  litre  of  acetic  acid,  using  gentle  heat, 
if  necessary,  and  determine  the  strength  by  titration  with  standard 
sodium  thiosulphate  solution.  Set  aside  50  to  100  ml  of  the  solution 
and  introduce  chlorine  gas  into  the  remainder  until  the  charac- 
teristic colour  change  occurs  and  the  halogen  content  is  nearly 
doubled  as  ascertained  again  by  titration.  If  the  halogen  content 
has  been  more  than  doubled,  reduce  it  by  adding  the  requisite 
quantity  of  the  iodine-acetic  acid  solution.  A  slight  excess  of 
iodine  does  no  harm,  but  avoid  an  excess  of  chlorine. 

Example : 

If  the  titration  of  20  ml  of  original  iodine-acetic  acid  solution 
requires  22  ml  of  standard  sodium  thiosulphate,  20  ml  of  the 
finished  Wijs  solution  should  require  between  43  and  44  ml 
(and  not  more*  than  44  ml)  of  the  same  sodium  thiosulphate 
solution. 

b)  Dissolve  8  g  of  iodine  trichloride  in  approximately  450  ml  of  acetic 
acid.  Dissolve  separately  9  g  of  iodine  in  450  ml  of  acetic  acid, 
using  heat,  if  necessary.  Add  gradually  the  iodine  solution  to  the 
iodine  trichloride  until  the  colour  has  changed  to  reddish-brown. 
Add  50  ml  more  of  iodine  solution  and  dilute  the  mixture  with  acetic 
acid  till  10  ml  of  the  mixture  is  equivalent  to  20  ml  of  standard 
thiosulphate  solution  when  the  halogen  content  is  estimated  by 
titration  in  the  presence  of  an  excess  of  potassium  iodide  and  water. 
Heat  the  solution  to  iO0°C  for  20  minutes,  and  cool.  Prevent 
access  of  water  vapour  in  preparing  the  solution. 

c)  Dissolve  10  ml  of  iodine  monochloride  in  about  1  800  ml  of  glacial 
acetic  acid  (chemically  pure)  and  shake  vigorously.  Pipette  5  ml 
of  this,  add  10  ml  of  potassium  iodide  solution  and  titrate  with 
0*1  N  standard  sodium  thiosulphate  solution,  using  starch  solution 
as  indicator.  Adjust  the  volume  of  the  solution  till  it  is  approxi- 
mately 0*2  N. 
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B-2.12  Carbon  Tetrachloride  or  Chloroform  —  inert  to  Wijs  solution. 

B-3.  PROCEDURE 

B-3.1  Melt  the  sample  if  it  is  not  already  completely  liquid,  and  filter 
through  a  filter  paper  to  remove  any  impurities  and  the  last  traces  of 
moisture.  Make  sure  that  the  sample  as  well  as  the  glass  apparatus  used 
is  absolutely  clean  and  dry.  Weigh  accurately  0*2  to  0*3  g  of  the  oil  into 
a  clean  dry  500-ml  iodine  flask  or  well-ground-glass-stoppered  bottle  to 
which  25  ml  of  carbon  tetrachloride  have  been  added,  and  agitate  to  dissolve 
the  contents.  The  weight  of  the  sample  shall  be  such  that  there  is  an 
excess  of  50  to  60  percent  of  Wijs  solution  over  that  actually  needed.  Add 
25  ml  of  the  Wijs  solution  and  replace  the  glass  stopper  after  wetting  with 
potassium  iodide  solution ;  swirl  for  intimate  mixing,  and  allow  to  stand  in 
the  dark  for  30  minutes.  Carry  out  a  blank  test  simultaneously  under 
similar  experimental  conditions.  After  standing,  add  15  ml  of  potassium 
iodide  solution  and  100  ml  of  water,  rinsing  in  the  stopper  also,  and  titrate 
the  liberated  iodine  with  standard  sodium  thiosulphate  solution,  swirling 
the  contents  of  the  bottle  continuously  to  avoid  any  local  excess  until  the 
colour  of  the  solution  is  straw  yellow.  Add  one  millilitre  of  the  starch 
solution  and  continue  the  titration  until  the  blue  colour  formed  disappears 
after  thorough  shaking  with  the  stopper  on. 

B-4.  CALCULATION 

»  *  *   r  j-           i           12*69  (B-  S)  N 
B-4.1  Iodine   value  —  —^ — - — 

W 

where 

B  =  volume  in  ml  of  standard  sodium  thiosulphate  solution 
required  for  the  blank, 

S  =  volume  in  ml  of  standard  sodium  thiosulphate  solution 
required  for  the  sample, 

N  —  normality  of  the  standard  sodium  thiosulphate  solu- 
tion, and 

W  =  weight  in  g  of  the  material  taken  for  the  test. 

APPENDIX   C 

[Table  1,  Item  (iii)] 

DETERMINATION  OF  ACID  VALUE 

C-l.  METHOD 

C-l.l  The  acid  value  is  determined  by  directly  titrating  the  material  in 
an  alcoholic  medium  with  aqueous  sodium  or  potassium  hydroxide  solution. 
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C-2.  REAGENTS 

C-2.1  Ethyl  Alcohol  —  95  percent  (by  volume),  or  rectified  spirit  (con- 
forming to  IS:  323-1959*)  neutral  to  phenolphthalein  indicator. 

C-2.2  Phenolphthalein  Indicator  Solution  —  Dissolve  one  gram  of 
phenolphthalein  in  100  ml  of  ethyl  alcohol. 

C-2.3  Standard  Aqueous  Potassium  Hydroxide  or  Sodium 
Hydroxide  Solution  — 04  N. 

C-3.  PROCEDURE 

G-3.1  Mix  the  oil  thoroughly  befqre  weighing.  Weigh  accurately  a  suit- 
able, quantity  (10  g)  of  the  oil  in  a  200-ml  conical  flask.  The  weight  of  the 
oil  taken  for  the  test  and  the  strength  of  the  alkali  used  for  the  titration 
shall  be  such  that  the  volume  of  alkali  required  for  the  titration-  does  not 
exceed  10  ml.  Add  50  to  100  ml  of  freshly  neutralized  hot  ethyl  alcohol, 
and  about  one  millilitre  of  phenolphthalein  indicator  solution.  Boil  the 
mixture  for  about  five  minutes  and  titrate  while  as  hot  as  possible  with 
standard  aqueous  alkali  solution,  shaking  vigorously  during  titration. 

C-4.  CALCULATION 

n  a  i    a    a        i  56*1-  VN 

C-4.1  Acid   value  =  - — ==z — 

W 
where 

V  =  volume  in  ml  of    standard    potassium    hydroxide  or 
sodium  hydroxide  solution  used, 

N  =  normality  of  standard  potassium  hydroxide  or  sodium 
hydroxide  solution,  and 

W  =  weight  in  g  of  the  material  taken  for  the  test. 


APPENDIX    D 

[Table  1,  Item  (iv)] 

DETERMINATION  OF  UNSAPONIFIABLE  MATTER 

D-1,  METHOD 

D-l.l  The   material  is   completely  saponified  with    alcoholic    potassium 
hydroxide  solution  and  extracted  with  petroleum  ether.     The  petroleum 

♦Specification  for  rectified  spirit  (revised), 
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t 

ether  extract  is  washed  with  aqueous  alcohol  and  then  again  with  water. 
The  washed  ether  extract  is  evaporated  and  the  residue  weighed.  Un- 
saponifiable  matter  is  this  residue  minus  the  fatty  acid  present  in  it,  which 
is  determined  by  titration  with  sodium  hydroxide  solution  in  alcoholic 
medium. 

D-2.  APPARATUS 

D-2.1  Flat- Bottomed  or  Conical  Flask  — 250  to  300  ml  capacity.  An 
ordinary  round,  flat-bottomed  flask,  fitted  with  a  long  glass  tube  which 
acts  as  a  condenser,  may  also  be  used. 

D-2 .2  Separating  Funnels  —  500  ml  capcity. 

D-3.  REAGENTS 

D-3.1  Alcoholic    Potassium    Hydroxide    Solution  —  Dissolve    70    to 

80  g  of  potassium  hydroxide  in  an  equal  quantity  of  distilled  water,  and 
add  sufficient  aldehyde-free  ethyl  alcohol  (95  percent  by  volume)  or  al- 
dehyde-free rectified  spirit  (conforming  to  15:323-1959*)  to  make  up  to 
1  000  ml.  Allow  to  stand  overnight,  decant  the  clear  liquid  and  keep  in 
a  bottle  closed  tightly  with  a  cork  or  rubber  stopper. 

D-3.2  Ethyl  Alcohol  — 95  percent  (by  volume),  or  rectified  spirit  (con- 
forming to  IS:  323-1959*), 

D-3.3  Phenolphthalein  Indicator  Solution  —  Dissolve  one  gram  of 
phenolphthalein  in  100  ml  of  ethyl  alcohol. 

D-3.4  Petroleum  Ether  —  conforming  to  solvent  grade  60/80  of  IS: 
1745-1961f. 

D-3. 5  Aqueous  Alcohol  —  containing  10  percent  (by  volume)  of  ethyl 
alcohol  (conforming  to  IS:  32M964J). 

D-3.6  Standard  Sodium  Hydroxide  Solution  —  002  N. 

D-3.7  Acetone  —  free  from  evaporation  residue  (see  IS:  170-1950§). 

D-4.  PROCEDURE 

D-4.1  Weigh  accurately  about  5  g  of  the  well-mixed  sample  into  the  flask. 
Add  50  ml  of  alcoholic  potassium  hydroxide  solution.  Boil  gently  but 
steadily  under  a  reflux  condenser  for  one  hour  or  until  the  saponification 
is  complete.  Wash  the  condenser  with  about  10  ml  of  ethyl  alcohol.  Cool 
the  mixture  and  transfer  it  to  a  separating  funnel.     Complete  the  transfer 

♦Specification  for  rectified   spirit   (revised). 

t Specification  for  petroleum  hydrocarbon  solvents. 

^Specification  for  absolute  alcohol   (revised). 

^Specification  for   acetone. 
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by  washing  the  flask  first  with  some  ethyl  alcohol  and  then  with  cold  water. 
Altogether,  add  50  ml  of  water  to  the  separating  funnel  followed  by  an 
addition  of  50  ml  of  petroleum  ether.  Insert  the  stopper  and  shake  vigo- 
rously for  at  least  one  minute  and  allow  to  settle  until  both  the  layers  are 
clear.  Transfer  the  lower  layer  containing  the  soap  solution  to  another 
separating  funnel,  and  repeat  the  ether  extraction  at  least  six  times  more 
using  50  ml  of  petroleum  ether  for  each  extraction.  If  any  emulsion  is 
formed,  add  a  small  quantity  of  ethyl  alcohol  or  alcoholic  potassium  hy- 
droxide solution.  * 

D-4.2  Collect  all  the  ether  extracts  in  a  separating  funnel.  Wash  the 
combined  extracts  in  the  funnel  three  times  with  25-ml  portions  of  aqueous 
alcohol  shaking  vigorously  and  drawing  off  the  alcohol-water  layer  after 
each  washing.  Again  wash  the  ether  layer  successively  with  20-ml  portions 
of  water  until  the  wash-water  no  longer  turns  pink  on  addiition  of  a  few 
drops  of  phenolphthalein  indicator  solution.  Do  not  remove  any  of  the 
ether  layers.  Transfer  the  ether  layer  to  a  tared  flask  containing  a  few 
pieces  of  pumice  stone,  and  evaporate  to  dryness  on  a  water-bath  under 
a  gentle  stream  of  clean  dry  air.  To  remove  the  last  traces  of  ether,  place 
the  flask  in  an  air-oven  at  80°  to  90°C  for  about  one  hour.  To  remove  the 
last  traces  of  moisture,  add  a  few  rnillilitres  of  acetone  or  absolute  alcohol 
and  pass  a  gentle  stream  of  clean  dry  air  over  the  surface  of  the  material 
or  evacuate  using  a  water  vacuum  pump  at  about  50°C  for  about  15  minutes. 
Cool  in  a  desiccator  and  weigh.  Repeat  evacuating,  cooling  and  weighing 
until  constant  weight  is  obtained. 

D-4.3  After  weighing,  take  up  the  residue  in  50  ml  of  warm  neutral  ethyl 
alcohol  containing  a  few  drops  of  phenolphthalein  indicator  solution  and 
titrate  with  standard  sodium  hydroxide  solution. 

D-5.  CALCULATION 

D-5,1  Weight  in  g  of  the  fatty  acids  in 

the  extract  (as  oleic  acid)  .  =  5=0*282  VN 

where 

V  =  volume  in  ml  of  standard  sodium  hydroxide  solution,  and 
JV  =  normality  of  standard  sodium  hydroxide  solution. 

D-5.2  Unsaponifiable  matter,       100  (A  ~B) 
percent  by  weight  = L_ 1 

where 

A  =  weight  in  g  of  the  residue  (D-4.2), 

B  =  weight  in  g  of  the  fatty  acids  in  the  extract  (D-5.1) ,  and 

W  =  weight  in  g  of  the  material  taken  for  the  test. 
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APPENDIX  E 

[Table  1,  Item  (v)] 

ESTIMATION  OF  VITAMIN  A 

E-l.  METHODS 

E-l.l  The  determination  of  vitamin  A  may  be  carried  out  either  by  the 
spectrophotometric  method  (E-2)  or  by  the  Carr-Price  method  (E-3). 
In  case  of  dispute,  the  spectrophotometric  method  shall  be  used. 

E-2.  SPECTROPHOTOMETRIC    METHOD 

E-2.1  The  vitamin  content  of  the  material  shall  be   estimated  by  the- 
spectrophotometric  method.     The  potency  of  a  preparation  of  vitamin 
A  is  calculated  from  measurements  of  its  ultra-violet  absorption  spectrum 
and  expressed  in  terms  of  the  unit  which  is  0-344  jxg  of  all-trans  vitamin  A 
acetate. 

E-2. 2  Apparatus 

E-2.2.1  Spectrophotometer  —  any  properly  calibrated  spectrophoto- 
meter with  a  source  of  ultra-violet  light,  capable  of  measuring  absorptions 
in  the  ultra-violet  region. 

E-2.2.2  Cells  for  Measuring  Absorbance  in  Ultra-Violet  Light  —  Matched 
quartz  cells  with  one  centimetre  internal  light  path  shall  be  used. 

E-2. 3  Reagents 

E-2.3.1  Cyclohexane  —  Spectroscopic  quality. 

E-2.3.2  Light  Petroleum  —  with  boiling  range  40°  to  60°C,  purified  as 
described  in  E-2.3.2. 1. 

E-2.3.2. 1  Light  petroleum  is  allowed  to  stand  ,in  amber-coloured 
Winchester  bottles  with  approximately  5  percent  solution  of  potassium 
permanganate  (KMn04)  with  occasional  shaking  for  2  to  3  days.  The 
petroleum  and  the  permanganate  layers  are  separated  in  a  big  size  sepa- 
rating funnel  and  the  petroleum  is  then  washed  with  water  (3  or  4  times) 
for  removal  of  any  residual  permanganate".  The  petroleum  is  then  distilled 
and  allowed  to  stand  on  dehydrated  calcium  chloride  for  4  to  5  days  with 
occasional  shaking  of  the  amber-coloured*  Winchester  bottles.  Before 
use  for  spectroscopy,  the  petroleum  is  again  freshly  distilled. 
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E-2.4  Procedure 

E-2.4.1  Saponification  —  Weigh  accurately  from  the  vitamin  A  refer- 
ence standard  capsules  0*5  to  10  g  and  transfer  it  to  the  saponification 
flask.  Reflux  for  30  minutes  with  40  ml  of  ethyl  alcohol  (95  percent  by 
volume)  and  7  ml  of  potassium  hydroxide  solution  using  all-glass  apparatus 
(rubber  stoppers  and  corks  should  not  be  used).  The  refluxing  during 
saponification  shall  be  carried  out,  preferably  in  the  presence  of  an  inert 
gas,  such  as  nitrogen  in  order  to  avoid  the  deterioration  of  vitamin  A  due 
to  oxidation.  During  saponification  the  reaction  flask  shall  be  wrapped 
with  a  blue  cloth.  Cool,  add  30  ml  of  water  and  extract  three  times  with 
50~ml  portions  of  ether  in  a  separating  funnel.  Combine  the  ether  extract 
in  another  separating  funnel,  add  100  ml  of  water  through  the  ether  layer 
without  agitation.  When  good  separation  has  taken  place,  after  two 
minutes,  remove  the  aqueous  layer.  Repeat  the  washing  twice  again 
without  agitating.  Shake  vigorously  with  30  to  50-ml  portion  of  water, 
allow  to  separate,  remove  and  discard  the  aqueous  layer.  If  a  somewhat 
resistant  emulsion  forms,  add  a  few  millilitres  of  saturated  sodium  chloride 
solution  to  eliminate  or  decrease  this  emulsion  before  discarding  the  aqueous 
portion.  Wash  with  two  additional  portions  of  30  to  50  ml  of  water. 
Again  pour  two  portions  of  100  ml  of  water  through  the  ether  layer  and 
see  that  the  final  water  wash  is  not  alkaline  to  phenolphthalein.  Dry 
the  etherial  extracts  with  anhydrous  sodium  sulphate,  filter  quantitatively 
by  repeated  number  of  small  washings  over  a  sintered  funnel  and  reduce 
the  filtrate  in  volume  under  suction. 

E-2 .4.2  Determination  —  Dissolve  an  accurately  weighed  quantity  of 
the  material  in  sufficient  cyclohexane  or  light  petroleum  so  as  to  give  a 
solution  containing  between  9  and  15  International  Units  per  millilitre. 
Determine  the  wave  length  of  maximum  absorption. 

E-2.4^2.1  Determine  the  wave  length  of  maximum  absorptions  and 
measure  the  extinction  coefficients.  The  E  value  corrected  for  irrelevant 
absorption  shal  be: 

For  cyclohexane 

Eqott  =  7(^326-5  m/xm  — 0*422£,312'5  m^m  —  0'578iT336'5  mfjLm) 

For  light  petroleum 

Ecori  =  7(£l324mjUm— 0-399£,309>5m^m-~0-601£,333'5mMm) 

E-2 .4.2. 2  Calculate  E  values  for  1  percent  concentration  and  1  cm 
cell  depth  of  the  absorption  cell  and  the  vitamin  content  as  given  below: 
£icm  (corrected)  at  326*5  m^m  for  cyclohexane 
E\cm  (corrected)  at  324  mptm  for  light  petroleum 
Vitamin  A  content  in  IU/g^=£icm  (corrected)    at  326-5   m^mxl910 

for  cyclohexane 

Vitamin  A  content  in  IU/g=2iicm  (corrected)    at   324*0  mjjunxl  825 
v         for  light  petroleum 
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E-3.  CARR-PRICE   METHOD 
E-3.1  Apparatus 

E-3. 1.1  Photo-Electric  Colorimeter  —  with  a  direct  reading  deflection 
type  galvanometer,  Suitable  for  measuring  transmittance  or  absorbance 
at  620  m^m. 

E-3. 2  Reagents 

E-3.2.1  United  States  Pharmacopoeia  (USP)  Vitamin  A  Reference 
Standard  —  This  is  a  solution  of  crystalline  vitamin  A  acetate  in  cottonseed 
oil  encapsulated  in  gelatin.  Each  capsule  contains  250  mg  of  the  solution 
equivalent  to  0-75  mg  or  2  500,  Internationa]  Units  cf  vitamin  A. 

Note  —  In  case  USP  Reference  Standard  is  not  available,  crystalline  all-trans 
vitamin  A  acetate  may  be  used  for  the  preparation  of  these  standards. 

E-3.2.2  Absolute  Alcohol  or  Isopropanol  —  of  such  spectral  purity  that 
when  measured  in  1-cm  quartz  cell  against  water,  it  shall  show  absorbance 
not  greater  than  0-01  between  350  and  320  mpim  and  not  greater  than  0-05 
at  300  mp. 

E-3.2.3  Potassium  Hydroxide  Solution  —  50  percent  (w/v). 

E-3.2.4  Diethyl  Ether  —  peroxide  free  (redistilled  over  reduced  iron). 

E-3.2.5  Sodium  Sulphate  —  anhydrous,  granular.  It  shall  not  absorb 
vitamin  A  under  conditions  of  use,  and  10  percent  (w/v)  solution  shall  not 
be  acidic  to  methyl  red  indicator  solution. 

E-3.2.6  Antimony  Trichloride  Reagent  —  prepared  by  dissolving  125  g 
of  antimony  trichloride  in  300  to  400  ml  of  ehloroform  (E-3.2.7).  Add 
5  g  of  calcium  chloride  and  filter  while  hot.  Dilute  the  filtrate  to  500  ml 
with  chloroform. 

E-3.2.7  Chloroform  —  Allow  chloroform  to  stand  on  anhydrous  calcium 
chloride  for  a  few  days.     Distill,  discarding  the  first  and  the  last  10  percent. 

E-3.3  Procedure 

E-3. 3.1  Saponification  —  Follow  the  procedure  in  E-2.4.1. 

E-3 .3.2  Preparation  of  the.  Calibration  Curve  —  Evaporate  a  suitable 
aliquot  of  the  ether  solution  of  the  unsaponifiable  extract  to  about  5  ml. 
Evaporate  off  the  remaining  ether  at  low  heat  under  reduced  pressure. 
Take  up  the  residue  in  sufficient  chloroform  to  give  a  concentration  having 
an  absorbance  of  about  0-8  in  the  photo-electric  colorimeter.  From  this 
solution  make  a  series  of  dilutions  in  chloroform  to  give  absorbance  values 
of  80,  60,  40,  and  20  percent  of  the  original  absorbance.  Determine  ab- 
sorbances  of  the  blue  colour  formed  when  1-ml  aliquot  of  each  of  these  five 
solutions  plus  1  ml  of   chloroform   is   treated   with   the   volume   of   the 
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antimony  trichloride  reagent  that  is  suitable  for  the  operation  and  herein- 
after referred  to  as  the  fixed  volume.  The  blue  colour  produced  being 
transient,  readings  shall  be  taken  within  15  seconds  of  its  formation.  The 
blank  is  adjusted  to  100  percent  transmittance  using  a  tube  containing 
2  ml  of  chloroform  and  the  fixed  volume  of  the  antimony  trichloride  reagent. 

Using  a  rectangular  co-ordinate  paper,  plot  the  five  absorbances 
obtained  against  known  quantities  of  vitamin  A  and  draw  up  the  best 
smooth  curve  from  the  origin  through  these  points.  Do  not  attempt  to 
draw  straight  line  unless  the  curve  is  in  fact  a  straight  line  with  the  origin 
at  zero.  For  those  instruments  that  provide  other  than  straight-line 
curve,  check  this  curve  at  frequent  intervals.  For  those  instruments  that 
do  provide  strainght-line  calibration  curve,  make  one  reading  of  the  refe- 
rence solution  with  each  set  of  sample  readings  to  establish  the  curve. 
In  the  latter  case  re-establish  the  calibration  curve  whenever  variation 
in  the  reagent  or  other  variables  in  procedure  occur. 

E-3.3.3  Determination  —  Weigh  accurately  a  quantity  of  the  material 
containing  20  to  45  IU  of  vitamin  A  (not  more  than  5  g  of  the  material) 
and  then  proceed  as  in  E-3.3.1  and  obtain  the  residue  after  evaporating 
the  ether  under  moderate  heat  and  reduced  pressure.  Dissolve  the  resi- 
due in  a  definite  volume  of  chloroform  so  that  2  ml  of  the  chloroform  solu- 
tion with  the  fixed  volume  of  the  antimony  trichloride  reagent  would 
give  an  absorbance  of  about  0*5  to  0-2.  Before  using  the  antimony  tri- 
chloride reagent,  one  percent  (wjv)  of  acetic  anhydride  shall  be  added  in 
order  to  avoid  the  formation  of  turbidity.  Set  the  instrument  at  100  per- 
cent transmittance  with  2  ml  of  chloroform  and  the  fixed  volume  of  the 
antimony  trichloride  as  blank.  Place  the  tube  containing  2  ml  of  the 
chloroform  solution  of  the  residue  and  add  rapidly  the  fixed  volume  of 
the  antimony  trichloride  solution.  Record  the  maximum  colorimeter 
reading  within  15  seconds.  Determine  vitamin  A  in  the  tube  from  the 
standard  curve  and  calculate  units  of  vitamin  A  per  gram  of  the  sample. 


APPENDIX    F 

(Clause  7.1) 

SAMPLING  OF  SHARK  LIVER  OIL  FOR  VETERINARY  USE 

F-l.  GENERAL 

F-l.l  It  is  very  difficult  to  lay  down  detailed  directions  for  sampling 
shark  liver  oil  for  veterinary  use,  that  will  encompass  all  conditions  and 
circumstances  which  may  confront  the  individual  charged  with  the  res- 
ponsibility of  taking  the  samples.     There  are  many  instances  in  which  the 
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"experience  and  judgement  of  the  individual  should  prevail.  There  are, 
however,  certain  general  rules  relating  to  the  drawing,  preparation,  storage 
and  handling  of  samples  which  should  always  govern  if  the  sample  is  to 
be  representative.     These  are  described  under  F-2  to  F-9. 

F-2.  GENERAL  PRECAUTIONS  IN  SAMPLING 

F-2.1  All  sampling  instruments  should  preferably  be  made  of  stainless 
steel;  if  made  of  copper,  brass  or  bronze,  these  should  be  nickel-plated. 

F-2.2  All  sampling  apparatus  shall  be  clean  and  dry  when  used. 

F-2 .3  Samples  shall  not  be  taken  in  an  exposed  place.  The  samples, 
the  material  being  sampled,  the  sampling  instruments  and  containers  for 
samples  shall  be  protected  from  adventitious  contamination.  The  test 
samples  shall  be  placed  in  suitable  clean  and  dry  containers. 

F-2. 4  Samples  shall  be  taken  and  stored  in  amber-coloured  glass  bottles 
in  such  a  manner  that  they  are  protected  from  light  and  temperature 
fluctuations  and  other  abnormal  conditions. 

F-2. 5  Sample  containers  shall  be  so  rilled  that  the  air  space  above  the 
liquid  level  shall  be  not  more  than  5  percent  of  the  capacity  of  the  sample 
containers. 

F-3.  SAMPLING   INSTRUMENTS 

F-3.1  Sampling  Tubes  —  The  recommended  forms  of  sampling  tubes 
are  (a)  closfd-type  sampling  tubes,  undivided  or  divided  and  (b)  open 
type  sampling  tube. 

F-3. 1.1  Closed-Type  Sampling  Tube,  Undivided  [Fig.  1)  —  It  consists 
of  two  concentric  metallic  tubes  closely  fitted  into  each  other  throughout 
their  entire  length,  so  that  one  tube  may  be  rotated  within  the  other. 
Longitudinal  openings  of  about  one-third  the  circumference  are  cut  in  both 
tubes.  In  one  position  the  openings  in  the  two  tubes  coincide;  the  sampl- 
ing tube  is  open  when  in  this  position  and  admits  the  material.  By  turning 
the  inner  tube  through  an  angle  of  180°,  it  becomes  a  sealed  container. 
The  inner  tube  may  have-  a  diameter  of  20  to  40  mm  and  is  undivided 
along  its  length  to  serve  as  a  single  container. 

The  two  concentric  tubes  are  provided  with  ports  at  their  bottom 
ends,  so  placed  that  it  becomes  possible  to  drain  the  material  contained 
in  the  instrument  through  them,  when  the  longitudinal  openings  coincide. 

The  length  of  the*  instrument  should  be  such  as  to  enable  it  to  reach 
the  bottom  of  the  container  being  sampled. 

The  instrument  is  inserted  closed,  the  material  is  admitted  by  opening 
it,  and  finally  it  is  closed  and  withdrawn. 
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Fig.  1    Closed-Type  Sampling  Tube,  Undivided 


F-3.1.2  Closed-Type  Sampling  Tube,  Divided  (Fig.  2)  —  It  is  also  of 
metal  and  has  D-shaped  cross-section.  It  is  provided  with  compartments 
along  its  length  and  is  opened  and  closed  by  means  of  a  closely-fitting 
shutter  which  moves  up  and  down  throughout  the  entire  length.  It  may 
be  from  25  to  60  mm  wide. 

The  instrument  is  inserted  closed,  the  shutter  is  pulled  out  to  admit 
the  material,  and  the  tube  is  then  closed  and  withdrawn. 
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Fig.  2    Closed-Type  Sampling  Tube,  Divided 
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F-3.1.3  Open  Type  Sampling  Tube  (Fig.  3)  — It  is  made  of  metal  or 
thick  glass,  and  may  be  of  20  to  40  mm  diameter  and  400  to  750  mm  length. 
The  upper  and  lower  ends  are  conical  and  narrow  down  to  6  to  12  mm 
diameter.  Handling  is  facilitated  by  two  rings  at  the  upper  end. v  For 
taking  a  sample,  the  instrument  is  first  closed  at  the  top  with  the  thumb 
or  a  stopper  and  lowered  until  the  desired  depth  is  reached.  It  is  then  open- 
ed for  a  short  time  to  admit  the  material  and  finally  closed  and  withdrawn. 


6  TO  12mm  OIA 


o 
o 


20  TO  40mm  OIA 


u 


U-6  TO  12mm  DIA 
Fig.  3    Open  Type  Sampling  Tube 


F-4.  SAMPLE   CONTAINERS 

F-4.1  The  samples  shall  be  packed  in  clean  dry  containers,  preferably 
amber-coloured  glass  bottles.     The  sample  containers  should  be  almost 
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but  not  completely  filled.  Glass  bottles  of  500-ml  capacity  are  recom- 
mended for  shark  liver  oil  for  veterinary  use. 

F-4.2  All  sample  containers  shall  be  fitted  with  suitable  tight  stoppers. 
Rubber  stoppers  should  not  be  used  to  close  the  containers.  In  the  case 
of  glass  containers,  glass  stoppers  or  new  good  quality  velvet  corks  should 
be  used  and,  in  the  case  of  tin  containers,  tin  caps  should  be  suitably  sol- 
dered on  the  top. 

F-4.3  The  sample  containers  shall  be  sealed  with  sealing  wax  in  such  a 
manner  that  it  is  not  possible  to  remove  the  contents  and  the  label  without 
breaking  the  imprint  of  the  seal. 

F-5.  SCALE  OF  SAMPLING 

F-5.1  Lot  —  All  the  containers  in  a  single  consignment  of  one  type  of 
material  drawn  from  a  single  batch  of  manufacture  shall  constitute  the 
lot.  If  a  consignment  is  declared  to  consist  of  different  batches  of  manu- 
facture, the  batches  shall  be  marked  separately  and  the  groups  of  containers 
in  each  batch  shall  constitute  separate  lots. 

F-5.2  Gross  Sample  —  The  general  procedure  for  taking  a  gross  sample 
is  to  draw  a  number  of  portions  from  all  or  several  containers  (F-5.2.1), 
and  mix  them.  Representative  portions  of  the  gross  sample  shall  be  trans- 
ferred to  air-tight  containers  of  suitable  size  for  the  test  samples  as  des- 
cribed under  F-7. 

F-5.2.1  Gross  Sample  from  Containers — When  sampling  from  drums, 
barrels,  etc,  the  container  from  which  the  samples  are  drawn  shall  be 
selected  at  random  from  the  lot.  The  following  schedule  is  recommended 
for  the  number  of  containers  to  be  sampled: 

Number  of  Containers  in  Number  of  Containers  to 

the  Lot  be  Sampled 

1  to  4  Each  container 

5  to  100  At   least  20  percent,   with  a 

minimum  of  4  containers 
More  than  100  At   least    10  percent,   with  a 

minimum  of  20  containers 

F-6.  PROCEDURE 

F-6.1  Before  drawing  samples,  mix  thoroughly  the  contents  of  each  con- 
tainer in  the  gross  sample,  whether  it  is  a  drum,  bottle,  can  or  any  other 
container,  by  shaking  or  stirring.  Draw  samples  by  inserting  the  sampl- 
ing instrument  through  the  bung  hole  or  other  opening  from  different 
portions  of  each  container  constituting  the  gross  sample. 
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F-7.  TEST  AND  REFEREE  SAMPLES 

F-7.1  Size  of  Test  /Samples  — The  minimum  size  for  each  test  sample 
shall  be  500  ml. 

F-7.2  Preparation  of  Test  Sample  —  Normally,  all  the  samples  drawn 
as  described  under  F-6  shall  be  put  into  a  clean  dry  receptacle,  and  the 
contents  of  this  receptacle  shall  be  thoroughly  mixed  and  at  least  four 
uniform  samples  (test  samples)  shall  be  drawn  therefrom.  One  test  sample 
shall  be  sent  to  the  purchaser  and  one  to  the  supplier. 

F-7. 2.1  The  supplier  shall  have  the  right  to  be  represented  at  the  time 
of  sampling. 

F-7.2.2  The  material  left  over  after  the  preparation  of  the  test  samples 
shall  be  at  the  disposal  of  the  supplier. 

F-7.3  Referee  Sample  —  Two  of  the  test  samples  bearing  the  seals  of 
the  purchaser  and  the  supplier  shall  constitute  the  referee  samples,  to  be 
used  in  case  of  dispute  between  the  purchaser  and  the  supplier,  and  shall 
be  kept  at  a  place  agreed  to  between  the  purchaser  and  the  supplier. 

F-8.  TEST  FOR  ACCEPTANCE 

F-8.1  Examination  and  Tests  —  The  purchaser  may  separately  examine 
test  samples  of  each  of  the  separate  qualities  (F-5.2.1)  for  compliance 
with  the  requirements  of  the  individual  specification,  or  he  may  prepare, 
for  the  purpose  of  such  examination  and  at  any  stage  of  the  progress  of 
the  examination,  a  composite  sample  representing  the  whole  of  the  con- 
signment, by  mixing  the  test  samples.^ 

F-8.2  Criterion  for  Judgement  —  The  lot  shall  be  considered  as  con- 
forming to  the  requirements  of  this  standard  if  the  test  sample  satisfies 
all  the  requirements  and  passes  all  the  tests.  If  two  or  more  qualities 
are  examined  from  a  consignment  and  if  one  or  more  of  them  do  not  comply 
with  the  requirements  of  the  specification  for  that  particular  material, 
the  purchaser  shall  have  the  right  to  accept  only  that  portion  which  com- 
plies with  the  requirements,  or  accept  or  reject  the  whole  of  the 
consignment. 

F-9.  MARKING  OF  SAMPLE  CONTAINERS 

F-9.1  Each  sample  container  after  rilling  shall  be  sealed  and  marked 
with  full  details  of  sampling,  the  number  of  containers  sampled,  the  date 
of  sampling,  and  other  particulars  of  the  consignment. 
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